Background: faecal impaction (FI) is a common problem in old people living in nursing home. Its prevalence and associated factors remain unknown in the general population. Aim: to evaluate FI prevalence in the Spanish population older than 65 years and to assess the factors associated with it. Methods: a telephone survey was carried out of a Spanish population older than 65 years random sample (N = 1000). FI was assessed using a previously validated questionnaire. Results: a total of 28,128 calls were made; 1,431 subjects were eligible and 1,000 subjects were enrollled, mean aged 74.6 ± 7.3 (65-97); 57.5% were women. At least 53 people reported FI within the past year (5.3% (CI 95%: 3.9-6.7%)). Only 0.03% met criteria for chronic constipation and faecal incontinence. FI-associated factors were constipation, female gender, reduced physical activity, and chronic renal failure (CRF). Conclusion: FI is a prevalent problem in old Spanish population. Constipation and female gender are the main associated factors; low physical activity and CRF appear to play also a significant role. Further studies are required to confirm this association.
Introduction
Faecal impaction (FI) is defined as the inability to pass large, hardened stools through the rectum or lower colon [1] . Its prevalence in general population remains unknown, despite of its consideration as a relevant problem in old people, especially in those with neurological comorbidity and bedridden persons [2] . FI incidence in old people living in nursing homes is about 50% per year, and it has been published that FI prevalence is about 7% in the same sample if a digital rectal examination is performed [3] .
FI diagnosis is usually made by rectal examination and radiology, since symptoms are not specific [4] . An FI questionnaire previously developed and validated by our group [5] is an easy way to evaluate FI. It showed a kappa of 0.72 compared to the medical diagnosis, and the analysis of 687 subjects enrolled in a study in nursing homes maintained this kappa at a value of 0.69 [3] . It consists of three questions about the antecedent of a hard mass in the rectum impossible to evacuate, the method used to resolve it and its frequency in the last year. This questionnaire is currently used in some nursing homes in our community as screening of FI. In this study, FI is defined as at least one event in the past year of hard stools that the person was unable to pass on their own, requiring the help of another person.
FI-associated factors are scarcely known. They are supposed to be the same as constipation [6] . In old people living in a nursing homes, constipation, number of drugs, low functional capacity and nonsteroidal anti-inflammatory drugs (NSAIDs) were shown to be FI-associated factors [3] . Increasing age and heart or neurological disease seem to be predictors of inhospital complications in patients with FI [7] . However, associated factors in community-living old people are unknown.
FI complications are multiple and potentially fatal [8] . Faecal incontinence is considered the main one, since it is a common problem that affects 8% of general population [9] , and up to 50% in the institutionalised old people [10] . Prevalence of faecal incontinence in old people living in nursing homes diagnosed of FI is 28.2% [3] , and 20% of the institutionalised old people who developed faecal incontinence in a year had FI [11] .
The burden of FI in terms of quality of life and costs remains unknown. However, constipation and faecal incontinence, both related to FI, are known to have a significant impact on quality of life [12, 13] , on emotional wellness [14] and high economic cost [13] . FI seems to be relevant in terms of emergency department (ED) visits, with an overall rate of 32 per 100,000 ED visits [15] .
From a pathophysiological standpoint, chronic constipation (CC) may cause FI at any level of the colon when colonic motility is impaired, in addition to other factors such as low fibre liquid intake and low physical activity, which are common among old people [16] . When FI occurs at rectal level, probably secondary to defecatory disorders [17] , it maycause gradual decline in rectal sensitivity and contractile capacity, both fundamental to maintaining continence [18] . However, the association between CC, FI and faecal incontinence has not been studied in old people living in the community.
The primary objective of this study was to evaluate the prevalence of FI in the non-institutionalised population over 65 years old and the factors associated with it. Secondary objectives were to evaluate the prevalence of constipation and faecal incontinence in this population, to study the associated risk factors, especially comorbidity and drugs, and to find out the relationship between constipation, FI and faecal incontinence.
Material and methods

Study design and population
A random sample of the Spanish population over 65 years old was obtained from the national telephone directory in electronic format. A proportional distribution of the sample was accepted by Region or Province and municipality size, selecting individuals based on quotas of sex and age according to the 2010 Spanish Census. The study was approved by the Ethics Committee of San Carlos Clinical Hospital (Madrid, Spain). The required sample size was established at 1,000, which allowed for an estimated FI prevalence of 2%, with a 2% margin of error.
Data were collected using computer-assisted telephone interviews by previously trained interviewers. Phone calls were made in October 2011. The subject was asked for his/ her consent to participate in the study after a brief description of the study. The objectives were not specified in order to avoid participation bias. People older than 65 years who gave their consent to participate, able to understand and respond questions and Spanish as mother language were included.
Data collection and definition of variables
FI was defined and assessed as previously mentioned. CC was defined according to Rome III consensus and assessed by the Rome III questionnaire [19] . Faecal incontinence was defined as involuntary leakage of faeces occurring at least once a month over the previous 3 months, collected by Rome III questionnaire [20] .
For sociodemographic and general data evaluation, appropriate questions were used from a validated questionnaire for telephone interview in Spanish [21] . Fluid, fibre intake and physical activity were examined with a questionnaire previously used in two studies [3, 22] . Comorbidities were collected using direct questions about the presence of diabetes, Parkinson's disease, thrombosis, stroke, depression, heart failure, renal failure, cholecystectomy and colorectal surgery. The self-reported diagnosis of these diseases is considered reliable in old people [23] . Participants were asked to provide the names of the drugs they are taking, apart from laxatives, which were coded by the group they belonged.
Statistical analysis
A descriptive analysis was carried out, including frequency of FI, constipation and faecal incontinence, together with their corresponding 95% confidence intervals.
A logistic regression multivariate analysis (stepwise forward) was conducted to identify the FI-associated factors, constipation and faecal incontinence, including comorbidities, ASA, NSAIDs, calcium channel blockers, diuretics, opiates and anticholinergic drugs as potentially associated variables in the model, as well as the variables that were associated in the univariate analysis. The model was adjusted by age, sex, physical activity, fluid intake, number of drugs and number of comorbidities. In the case of FI, the presence of constipation was included in the model. Stool frequency and the presence of loose or liquid stools were included in the model for faecal incontinence.
Results
Response rate
A total of 28,128 calls were made, of which 19,971 were invalidated for an impossible contact with them. Of the 8,057 contacts made, 350 did not speak Spanish and 6,276 were non-quota (not older than 65 years), and were thus excluded. Among the 1,431 eligible subjects, 431 refused to participate in the study. Assuming that the percentage of ineligibles would be identical among those not contacted, the response rate of the study was 69.8%, for a total of 1,000 enrolled subjects.
Description of the sample
Sociodemographic characteristics: Participants' mean age was 74.6 ± 7.3 [65-97] years, the most common age range was 71-80 years old (41.2%). Out of them, 57.5% were women. Most were married (59.9%). Primary school studies was the predominant education level (75.7%). Mean Body Mass Figure 1 shows the prevalence FI stratified by age and sex.
Consultation for FI: 34 out of 53 people (64.2%) consulted a doctor for that reason.
Acute treatment: 38 people indicated the use of enemas and 15 needed another person to perform a manual extraction.
Associated factors: In the univariate analysis, age range 71-80 years, feminine gender, widower marital status, ex-smoker, low fibre consumption, moderate physical activity, comorbidities, such as Parkinson's disease, heart failure, kidney failure and depression, and consumption of NSAIDs were associated with FI. FI-associated factors in the multivariate analysis are shown in Table 1 .
Constipation and associated factors
Prevalence of constipation: 181 people met the Rome III criteria for CC, which represents a prevalence of 18.1% (95% CI: 15.7-20.5%). Figure 1 shows 
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Prevalence of FI stratified by age and sex Prevalence of CC stratified by age and sex
Prevalence of faecal incontinence stratified by age and sex Figure 1 . Prevalence of constipation, FI and faecal incontinence in the Spanish old population stratified by age and sex.
Prevalence and factors associated with faecal impaction followed by herbal laxatives (26.6%), non-absorbable disaccharides (16,1%), diphenolates (10.5%), anthraquinones (9.1%) and polyethylene glycol (2.1%). In addition, 11 people (1.1%, 95% CI: 0.5-1.7%) acknowledged a regular use of suppositories or enemas for constipation. Associated factors: Female gender (OR 2.1, 95% CI: 1.4-3.2), ex-smoking (OR 2.0, 95% CI: 1.1-3.6) and SSRIs (OR 2.9, 95% CI: 1.6-5.3) emerged as associated factors in the multivariate analysis.
Faecal incontinence and associated factors
Prevalence of faecal incontinence: 82 people suffered from faecal incontinence at least monthly within the past 3 months (8.2%, 95% CI: 6.5-9.9%). Among them, 25 had suffered from faecal incontinence weekly and 41 people less often than monthly, so the overall prevalence of faecal incontinence in the studied population with less restrictive criteria would be 12.5%. Figure 1 shows the prevalence of faecal incontinence stratified by age and sex.
Associated factors: Number of comorbidities (OR 1.5, 95% CI: 1.2-1.9) and number of drugs (OR 1.1, 95% CI: 1.1-2) were associated with faecal incontinence in the multivariate analysis. Fibre consumption, regardless of the amount, emerged as a protective factor. When the variables 'loose stools, more than 4 bowel movements a day and defecatory urgency' were incorporated into the model, diabetes mellitus (OR 2.5, 95% CI: 1.4-4), number of drugs (OR 1.1, 95% CI: 1-1.2) , loose stools (OR 4.3, 95% CI: 2.3-8.3) and defecatory urgency (OR 6.6, 95% CI: 3-14.9) emerged as risk factors. Fibre consumption was also shown as a protective factor.
Relationship between FI, constipation and faecal incontinence
Only three people met criteria for CC, FI and faecal incontinence (0.03%, 95% CI: 0.028-0.032%). The whole distribution of FI, CC and faecal incontinence are shown in Figure 2 .
Discussion
Our study describes for the first time the prevalence of FI and associated factors in community-living old people, as well as its relation with faecal incontinence and CC.
FI is a common problem in the general population older than 65 years living in a community setting, according to our results. Moreover, FI is under-recognised; it is surprising that more than half of FI cases have not visited a doctor. Furthermore, FI has shown to be a recurrent problem (75.3%) that may be explained for a late diagnose and ineffective treatment.
CC has emerged as an independent risk factor for FI, which confirms the hypothesis that FI is associated to CC. Female sex was the only common risk factor for both CC and FI in the multivariate analysis. Woman have a higher risk to develop CC in the elderly, possibly due to social habits, delayed colonic transit time and pelvic floor dysfunction [24] . Moderate physical activity compared to intense physical activity also emerges as a risk factor only for FI.
Interestingly, chronic renal failure (CRF) is as an independent risk factor for FI, but not for CC. Disturbances in fluid volume and electrolyte activity may predispose to impaction, as do the effects of uraemia on the autonomic nervous system. In addition, the use of drugs like calcium preparations can contribute to the risk of impaction [16] . There are several clinical cases reporting FI in patients with CRF and haemodialysis [8] . Further studies are required to confirm this association.
Comorbidities such as neuropsychiatric disease and drugs like anticholinergics or opioids, whose association with FI are known [2] have not emerged as independent factors for FI or CC. It could be explained by an earlier diagnosis and prevention in these cases.
The prevalence of constipation in our study is in accordance with a previous study in the Spanish population, because of the high percentage of regular laxative use [22] .
However, the prevalence of faecal incontinence was slightly lower than previously reported [25] , even in studies that used the same definition of faecal incontinence [26] . It could be explained by the fact that questionnaires were completed during a medical visit instead of telephone survey.
Symptoms of diarrhoea represent the main risk factor for faecal incontinence in our study, according to the outcome of several studies [27] . Diabetes mellitus emerged as a risk factor when these symptoms were included, in the model. Altered rectal function has been investigated in patients with diabetes mellitus, suggesting that rectal adaptation and motoneuron dysfunction may lead to severe anal sphincter dysfunction [28] . Symptoms of diarrhoea and diabetes should be vigorously assessed in this regard.
Relationship between FI, constipation and faecal incontinence
FI is associated with CC according with our results. However, faecal incontinence is not. Constipation-impaction-incontinence sequence does not seem to be a common phenomenon in the non-institutionalised population. One limitation in interpreting this fact is the possibility of pseudo-diarrhoea associated with impaction.
Limitations
This is a population-based study whose main objective is to evaluate FI prevalence in community-living old people. Main limitation of our study is that FI prevalence may be under-recognised for some reasons. Firstly, we assessed FI using a questionnaire, instead of physical exploration or imaging techniques. However, the FI questionnaire was previously validated in old people and showed a good correlation with medical diagnosis. Secondly, data collection was made by phone, which may select more independent subjects with fewer comorbidities and a dependence scale was not used; although we did not specifically check this potential source of bias, indirect data suggest the representativeness of our sample, since the use of Statins and PPI are in accordance with Spanish data in 2013 [29] as well as the prevalence of diabetes mellitus previously reported [30] .
Conclusions
FI affects around 5% community-living old people, and it is largely unrecognised. Constipation and female gender are its main associated factors. Low physical activity and the number of associated diseases, especially CRF, also play a significant role. The constipation-impaction-incontinence sequence does not seem to be a common phenomenon in the non-institutionalised population. Further studies are required to confirm FI-associated factors and to assess this sequence.
Key points
• FI affects around 5% community-living old people.
• Constipation and female gender are the main risk factors for FI in older people.
• Low physical activity and CRF appear to play a significant role in FI.
• The 'constipation-impaction-incontinence' sequence does not seem to be a common phenomenon in the noninstitutionalised population.
• Further studies are required to assess FI-associated factors and confirm these data.
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